Substrate functionalization
All materials were purchased from VWR or Fisher unless specially noted. 4-inch <100> silicon wafers with 500 nm thermal oxide layer (Nova Electronic Materials, USA) were cleaned in piranha solution (3:1 H 2 SO 4 :H 2 O 2 ) for 15 min, and rinsed with Milli-Q water (18 MΩ). The wafer pieces were then functionalized with (3-aminopropyl)triethoxysilane (APTES) (Gelest, USA) following a previously reported method. These amine-terminated substrates were immersed in 120 mL of CH 2 Cl 2 with 1.67 mL (12 mmol) triethylamine for 30 min. 1.48 mL (12 mmol) of 2-bromoisobutyryl bromide were then added, and the solutions were kept for 18 h in the dark. Substrates were then rinsed with CH 2 Cl 2 , EtOH, and Milli-Q H 2 O, dried with an air gun, and stored in an Ar atmosphere in the dark until used.
Supplementary Figure 1. Surface functionalization
Characterization of functionalized surfaces. Contact angles were taken with a home-made platform. A droplet of water was deposited onto the surface with a syringe. An image of the water droplet on the surface was taken with a USB microscope camera (MixMart, UK). Contact angles were evaluated using the "Contact Angle" plugin in ImageJ. 1 Errors are reported as standard deviation of five measurements taken from five different batches. XPS data were taken using Physical Electronics VersaProbe II XPS. 
XPS Analysis
C 1s XPS data was taken with a Physical Electronics VersaProbe II XPS using an Al monochromatic X-ray source (1486.6 eV) at 37.6 W and Neutralizer gun operating at 2.0 V and 20 µA. Beam diameter was set to 200 µm, time per data point to 10 s at intervals of 0.125 eV, and pass energy at 29.35 eV. 
Supplementary

MALDI-MS Analysis
Matrix-assisted laser desorption ionization imaging mass spectrometry (MALDI-IMS) was utilized to analyze mass distributions on poly(methyl methacrylate) (PMMA) photopolymerized surfaces (Supplementary Figure 5) . A laser focus diameter of 50 μm was raster-scanned across each surface to produce a mass spectrum at each dwell location on the surface, then each spectrum was compiled to generate a 2D map of mass (m/z) signals. Solutions of PMMA were irradiated for varying lengths of time (1 -40 min), spotted and dried onto a MALDI substrate, and evenly coated with matrix. By MALDI-IMS analysis, polymer signal was not detected below 5 mins of irradiation, presumably because of the low polymer concentrations within the bulk reaction solution. However, for longer irradiation times, polymer was detected, with uniform peak spacings of 100 Da attributable to that of methyl methacrylate units. The lack of a Gaussian distribution of masses within the analyzed mass range of 50-20,000 Da is consistent with literature reports of fragmentation patterns with PMMA by MALDI MS analysis. Furthermore, longer irradiation times resulted in an overall increase in signal intensity across the analyzed mass range. In particular, signal intensity increases within the 4000 -8000 m/z regime were easily observed. Colorized 2D maps using a mass filter of 5000 (± 500) m/z were generated to highlight signal intensity changes with irradiation time (Supplementary Figure 5 a, b) .
The next step was to photoprint a pattern of six square regions of PMMA covalently bound to a substrate surface, where each region was irradiated for a different length of time to recapitulate the varying polymerization conditions used to generate the patterns in Each one of the RGB channels is first transformed to a greyscale image, then, they are inverted and transformed to four grey levels. Finally, a threshold is stablished at each one of the four grey levels, generating four images that will be sequentially uploaded to the computer and to irradiate during the four determined times. This image is not covered by the article CC BY license. Image credit to Ms. Ana Maria Edulescu. All rights reserved, used with permission.
Supplementary Methods
MALDI-IMS Analysis
MALDI-IMS Sample Preparation:
Unbound polymer was synthesized in the printer by irradiation of a solution of methyl methacrylate with photoinitiator in DMF for 1, 2, 5, 10, 20, and 40 min. Samples were dried and resuspended at 20 mg/mL in DMF for analysis via MALDI-IMS. ITO (indium-tin oxide) coated glass slides with 70-100 ohms resistivity (Bruker Daltonics) were used for all MALDI-IMS studies. Unbound polymer in DMF (1.5 µL) was pipetted directed onto the surface of the slide and allowed to dry. Polymer-bound printed surfaces were glued to the glass slide and 10 pieces of tape measuring 0.55 mm were used to equalize the height difference of both types of samples.
MALDI-IMS Analysis:
Slides were mounted into an MTP Slide Adapter II and loaded into a Bruker Autoflex III TOF MALDI mass spectrometer for analysis using flexControl software (Bruker Daltonics 8237001). Samples were analyzed by MALDI-MS under linear positive mode (4-20 kDa) using a 355 nm smartbeam 2 laser with a 50 µm focus diameter and 100 Hz frequency, a constant laser power of 54%, and a sum of 125 shots per spectrum. Spectra were collected within the region of 4060-20,000 Da using an accelerating voltage of 20 kV, and detector gain of 792 V. Region of interest (ROI) mapping and image analysis was performed in flex Imaging software (Bruker Daltonics). Raw mass spectra within a giving region of interest (ROI) were averaged and the baseline subtracted. No spectral normalizations were performed. For each 50 µm diameter pixel, integrated total signal from the mass spectra within a mass range filter of 5000 (+/-500) m/z was calculated. Visual 2D maps were generated from these pixels, and colorized according to 0-100% maximal signal on a logarithmic scale.
Multicolor image treatment.
To compose the image in Figure 3b , we first placed the 25 fluorescence microscopy images taken with the red filter (λ ex = 530 -550 nm, barrier filter λ em = 575 nm) as background (red composed image) (Supplementary Figure 9A) . Then, we overlaid the green composed image (Supplementary Figure 9B) with 60% transparency and finally, blue composed image (Supplementary Figure 7C) was treated as explained below. Figure 9 . Fluorescent images used for Figure 3 . Fluorescence microscopy composition of 25 images obtained with filter sets for red (A), green (B) and blue (C).
Supplementary
The filter set for visualizing blue emitting fluorophore contains a long pass filter allowing the wavelengths >440 nm to pass through (Supplementary Figure 10A) . RMA and FMA fluorophores both present certain absorption in the excitation range of the filter set (330 -385 nm) and both also emit in the range of the mentioned long pass filter, so all three fluorophores are visualized when using the blue filter set (Supplementary Figure 10B) . To show the emission generated by the CMA polymer, we distinguished the emission corresponding to FMA. As we can see from the b/w images used to indicate the DMD mirrors (Supplementary Figure  10C-E) there are almost no overlapping involving red. However, mirrors used to print blue and green polymers share most of the printed areas (Supplementary Figure 10D-E) . We took the b/w image of the highest threshold used to print blue, and subtracted the b/w image of the highest threshold used to print green. Those b/w images correspond to the mirrors that have been on at any moment to print each specified color. Therefore, the result of the subtraction correspond to the mirrors that only have been used to print blue (Supplementary Figure 10F) , and this image was used to show the blue regions of the blue composed image (Supplementary Figure 10G) . 
Calculation of grafting density
Grafting density, σ (chains/nm 2 ), is determined from Eqn. 1
where H is the polymer height in nm, N A is Avogadro's number, M n is the polymer number average molecular weight, and δ is the polymer density, with an accepted value of 1.1 g/mol for PMMA. 3 Polymer height, H, was determined by two different methods:
PMMA Polymer brush height was determined by ellipsometry, while sacrificial initiator was placed in the solution above the initiator to determine M n . This method of using sacrificial initiator in solution to estimate the M n of brush polymers has been used widely to determine the molecular weights of grafted-from polymers. 4, 5 Using this method, polymer brushes were grown from three different surfaces in three different experiments. To grow the polymers, a DMF solution with MMA, Ir(ppy) 3 To confirm that our ellipsometry experiments were determining film height accurately, we developed a new method to calculate brush heights. This process involved growing metal features of known height on a Si/SiO 2 wafer. After deposition of the metal features, the surfaces were functionalized with initiator and PMMA brushes were grown under the same conditions as previously described. The premise of this experiment is that the polymers will only grow onto areas where there is no metal grown, and the height of the polymer films is determined by looking at the change in metal feature height before and after polymers are grown. This difference is the height of the brush polymers. Measurements on three independent substrates resulted in polymer film heights of 14.4 ± 6.3 nm, which is in good agreement with the height of the polymer films determined by ellipsometry (14.0 -15.1 ± 0.6 nm).
